Expression of a phosphorylation-resistant eukaryotic initiation factor 2 alpha-subunit mitigates heat shock inhibition of protein synthesis.
Protein synthesis is dramatically reduced upon exposure of cells to elevated temperature. Concordant with this inhibition, multiple phosphorylation and dephosphorylation reactions occur on specific eukaryotic initiation factors that are required for protein synthesis. Most notably, phosphorylation of the alpha-subunit of eukaryotic initiation factor-2 (eIF-2 alpha) on serine residue 51 occurs. To identify the importance of phosphorylation in control of protein synthesis, we have evaluated the effects of expression of a mutant eIF-2 alpha which is resistant to phosphorylation. Expression of a serine to alanine mutant at residue 51 of eIF-2 alpha partially protected cells from the inhibition of protein synthesis in response to heat treatment. The overexpressed serine to alanine 51 mutant subunit was incorporated into the eIF-2 heterotrimer and was resistant to phosphorylation. These results are consistent with the hypothesis that heat shock inhibition of translation is mediated in part through phosphorylation of eIF-2 alpha. Expression of the wild type or mutant eIF-2 alpha did not affect cell survival or induction of hsp70 mRNA upon heat shock, indicating that although eIF-2 alpha is a heat shock-induced protein, its increased synthesis during heat shock does not alter the heat-shock response.